Kurgan state university Kurgan, Russian Federation Semakhinandrew@yandex.ru Abstract-The increase of efficiency of data systems engineering is an actual task. This work considers the reduction of the critical path of the activity network of the information system thanks to additional facilities, invested into network graph work. The activity network of the management of the complex of works, while creating information system, is developed and optimized. To solve the task the methods of linear programming and network analysis and management are used. The analyses of coefficient stability of objective function and right-hand side of constraints of the mathematical model are conducted. The results of the study allow reducing financial costs and increasing the reasonability of the taken decisions at the stage of data systems engineering of the organization.
INTRODUCTION
Nowadays more than a half of the employed in the developed countries take part in the process of production and dissemination of information. The use of the information resources increases management quality, leads to production intensification. The effective tools of data processing and transfer are computers and the Internet. The level of Internet connectivity in developed countries comprises about 90 per cent. The number of Internet users is growing each year. The development of information technologies is a prior direction. This proves the beginning of transition of developed countries to a new information stage of development. Information system fulfills capture, storage, processing and transfer of data. Information systems are based on hardware and software. The increase of efficiency of data systems engineering is an actual problem [1] [2] [3] . To solve the given task the methods of operations research are used. Modeling of information systems has been studied in the works [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] . The scientific article considers the optimization of additional facilities, invested into activities of network diagram, and sensitivity analysis of the optimum solution.
II. OBJECTIVE DEFENITION
The problem is to develop network model of the fulfillment of the complex of works, while creating information system of the organization, to define the lowest volume of additionallyinvested facilities into the works of the activity network of organization information system. The time of completion of the complex of work is not more than fixed period. The time of work completion of activity network depends on the invested facilities and it is no less than minimum time of work completion. The time of the beginning of work fulfillment of activity network is more or equal to the time of the end of the preceding works. Perform sensitivity analysis of optimum solution of mathematical model.
III. THEORY
To create the activity network they define the list of stages of works and their time. The contents and the completion time of activities are presented in table I. Network diagram of information system is given in fig. 1 . 
where j ES is early term of performance of event j ;
i ES is early term of performance of event i ; ij t is time of work completion j i, . Late term of the event performance is determined from the formula
where i LC is late term of performance of event i ; j LC is late term of performance of event j . The algorithm of defining critical path of the activity network includes the following stages. 
Optimal solution of mathematical model is presented in table III. The time of the critical path after the optimization of the activity network is 100  кр T days. Optimized activity network is given in fig.3 . The time of the beginning of network activities (2,3) and (6, 7) are depicted in triangles. To perform the complex of works in 100 days, it is necessary to invest facilities at the rate of 17.5249 identity elements additionally. In the network activity (5, 6) the facilities at the rate of 3.5714 identity elements are invested additionally. The time of completion of network activity (5, 6) has been reduced by 14-12=2 days. In the network activity (8, 9) the facilities at the rate of 13.9535 identity elements are invested. The time of completion of network activity (8, 9) has been reduced by 43-31=12 days. The overall time of network activities (5, 6) and (8, 9) reduction is 12+2=14 days. The calculated values of additionallyinvested facilities in relation to the set time of completion of the complex of works dir T are presented in table IV. Let us conduct the research of the stability of optimal solution to the change of coefficients of objective function and right-hand side of constraints of mathematical model.
A. Sensitivity analysis of coefficients of objective function
Calculated values of lower and upper cell boundaries of the stability of objective function coefficients are presented in table V. The calculated data, on condition the coefficient of the variable 22
x goes beyond the boundaries of the stability interval, are given in table IX. 
B. Sensitivity analysis of righ-hand side of constraints
The calculated data of lower and upper boundaries of stability intervals of right-hand side of constraints are given in table X. While going beyond the boundary of the stability interval, the distribution of invested facilities into the works of the activity network, volumes of additional facilities and value of objective function change. The calculated data at the change of the right-hand side of constraint beyond the stability interval are presented in table XII. The resource is completely used in the optimal solution. At the change of the right-hand side of constraint within the stability interval the distribution of invested facilities into the works of the activity network does not change but the volumes of additional facilities and the value of objective function may change. For example, in constraint 15 10 Methods of project management system allow performing the coordination of works, while creating information system of organization. The activity network is developed for the decision of a problem. It is network model of the logicalmathematical description. The activity network allows to calculate time parameters. In the conditions of certainty of the length of works of activity network is a determined value. The method of critical path allows defining the time of completion of the whole complex of works. To determine the critical path, time parameters of activity network events are calculated. To reduce the time of the critical path, it is necessary to invest facilities into the works of the activity network. The solution of the mathematical model of the optimization of the facilities helps to determine minimum values of facilities to perform the complex of works during the set time. Sensitivity analysis is carried out after reception of the optimum decision of a problem of linear programming. It includes sensitivity analysis of coefficients of the objective function and right-hands of constraints.
VII. SUMMARY AND CONCLUSION
The results of the conducted research let us come to the following conclusions.
1 The network model of performance of the complex of works, while creating information system of organization, is developed.
2 The time parameters of activity network events of information system are calculated.
3 The critical path of the activity network with the method of Kelley-Walker is defined. 4 The optimization of invested facilities into the works of the activity network of the information system is fulfilled.
5 Sensitivity analysis of mathematical model is carried out.
6 Invested facilities into the works of the network diagram in dependence on the time of the critical path are calculated. 7 The application of the results allows reducing financial costs and increasing the reasonability of the taken decision while data systems engineering of organizations.
